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(57)Abstract 

PROBLEM TO BE SOLVED: To enable grinding and 
rounding the edge part even if stains of a semiconductor 
wafer are so roughly removed that the surface is still 
stained to be visible by forming a support for fixing a 
semiconductor wafer during grinding of a soft material. 
SOLUTION: In case of grinding a first surface, a 
semiconductor wafer 1 is fixed on a wafer holder having 
a soft support 6. Both surfaces of the semiconductor 
wafer 1 obtained by cutting a crystal are not flat 
surfaces, and not parallel to each other. After washing 
the wafer, particles remaining between the 
semiconductor wafer 1 and the support 6 will not deform 
the semiconductor wafer 1, but the particles are forced 
into the soft support 6 when the wafer is fixed to the 
wafer holder 3. Similariy also during grinding the front 
surface 2, a non-uniform area of the back 5 of the 
semiconductor wafer 1 is received by the support 6. 
Thus, grinding and rounding the edge can be performed 
without special labor. 
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* NOTICES * 

JPO and ttCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document hae been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[ClaimCs)] 

[Claim 1] The wafer holder which is a 
wafer holder (chuck) which has a base 
material for fixing a semiconductor wafer 
in grinding, and is characterized by a 
base material consisting of a flexible 
ingredient. 

[Claim 2] By cutting a semiconductor 
wafer firom a single crystal and carrying 
out grinding of both sides and the edge of 
a semiconductor wafer, where a 
semiconductor wafer is fixed on the base 
material of a wafer holder In the 
approach of manufacturing the 
semiconductor wafer with which grinding 
of both sides was evenly carried out, and 
the radius of circle stuck to the edge a 
semiconductor wafer the inside of the 
grinding of the 1st field It is the approach 
characterized by fixing on the wafer 
holder which has a flexible base material, 
and the inside of grinding fixing the 2nd 



field on the wafer holder which has a 
hard base material. 

[Claim 3] By cutting a semiconductor 
wafer from a single crystal, fixing said 
semiconductor wafer on the base material 
of a wafer holder, and carrying out 
grinding of both sides and the edge of 
said semiconductor wafer Grinding of 
both sides is carried out to a flat surface, 
and double-sided grinding consists of 
coarse -mesh grinding and details 
grinding in the approach of 
manufacturing the semiconductor wafer 
with which the radius of circle stuck to 
the edge. A semiconductor wafer in 
double-sided coarse -mesh grinding The 
approach characterized by fixing on the 
wafer holder which has a flexible base 
material, and fixing on the wafer holder 
which has a hard base material in 
double-sided details grinding. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] In the approach, said wafer 
holder is used for this invention about a 
wafer holder and the method of 
manufacturing the semiconductor wafer 
which grinding finishing was given to 
both sides and rounded the edge. 



2 



JP11 010532 



[0002] 

[Description of the Prior Artl 
Manufacture of a semiconductor wafer 
consists of the activity which cuts a 
semiconductor wafer from a crystal, and 
the machine finisher who performs a 
series of ingredient removal degree. 
Things suitable as a cutting tool are 
ANYURASO, a ribbon sow, and a wire 
saw. If a wire saw is used, two or more 
semiconductor wafers can be cut from a 
crystal to coincidence. After cutting is 
severely dirty for the sawing suspension 
which uses the semi-conductor cut by the 
wire saw by sawing by the wire saw. The 
semi-conductor which was not concerned 
with the cutting approach to be used but 
was cut from the crystal has damage in 
the field near the fi^nt face, and it must 
be removed like a subsequent ingredient 
removal machinje finisher. Like said 
machine finisher, the edge of a 
semiconductor wafer is rounded, and 
smoothly [ front face ] as much as 
possible, also in order to make both sides 
parallel, it is needed. Dispersion in the 
thickness of a semiconductor wafer, the 
flatness of the both sides, the structure of 
the edge, etc. do not conform to the 
convention required of processing of the 
semiconductor wafer for manufacturing 
subsequent electronic parts yet after 
cutting. The activity over the cut 
semiconductor wafer which rounds a edge, 
************ etching, and polishing are 
usually contained hke an ingredient 



removal machine finisher. The approach 
which replaced the field of a 
semi-conductor instead of ************ 
which machines the both sides of a 
semiconductor wafer to coincidence with 
the grinding operation covering 2 times 
performed in every [ one side ] and order 
is also already proposed. Such a grinding 
approach is discussed on the U.S. Pat. No. 
5,400,548 specifications. A semiconductor 
wafer is placed on the base material of a 
wafer holder (chuck) among grinding. 
The standard wafer holder has the base 
material which consists of porous ceramic 
material. A semiconductor wafer is fixed 
to a wafer holder by vacuum suction. 
Grinding of the field of the opposite side 
of the field which lies on the wafer holder 
of a semiconductor wafer is carried out. 
Grinding of the edge of a semiconductor 
wafer is carried out in the activity which 
rounds a edge. 

[0003] By carrying out grinding of both 
sides of a semiconductor wafer, 
double -sided parallelism becomes good. It 
is one side and the problem that the 
flatness of the field acquired by it did not 
suit a convention arose. In order to attain 
desired flatness, it must carry out like the 
ingredient removal machine finisher of 
after that, such as etching and polishing, 
in a still more uneconomical form. 
Therefore, in order to manufacture the 
semiconductor wafer which has a desired 
wafer configuration, the amount of 
ingredient removal which must be taken 
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into count increases, consequently the 
volume of the wafer from the crystal of 
fixed die length becomes less. 
[00041 During the activity which rounds 
the inside of the grinding of a 
semiconductor wafer, or a edge» it is 
possible that the crack of an unwilling 
ingredient takes place in the field located 
in the wafer holder and the opposite side 
of a semiconductor wafer, this " between 
experts - since it is called the footprint 
of **. As another phenomenon which 
spoils the quality of a semiconductor 
wafer, there is a local impression on the 
field of a semiconductor wafer (dimple), 
and this may occur, while carrying out 
grinding of both sides, so that extent of 
the dirt by the particle of the 
semiconductor wafer which gives 
machining is severe " since the danger 
that the footprint and impression of ** 
will occur also becomes high. Therefore, 
before the activity which rounds grinding 
and a edge, especially the semiconductor 
wafer by which sawing was carried out by 
the wire saw must take pains, and must 
remove dirt. 
[0005] 

[ProblemCs) to be Solved by the 
Invention] Therefore, the purpose of this 
invention is to offer the approach that the 
activity which rounds grinding and a 
edge can be done, without carrying out 
the above efforts, even if dirty in the 
semiconductor wafer so that removal of 
the dirt is [ even if ] coarse and the front 



face is still visible to an eye. 
[0006] 

[Means for Solving the Problem] A base 
material consists of a flexible ingredient 
in this case about the wafer holder 
(chuck) which has a base material for this 
invention to fix a semiconductor wafer in 
grinding. 

[0007] The ingredient of the base 
material is desirable, a wafer holder is 
the quality of organic, and it di£Eers from 
a well*known wafer holder in a point 
more flexible than the rigid ceramic 
material used conventionaUy. This 
ingredient must have only the flexibility 
embedded by the force of the compression 
which requires the particle located 
between a semiconductor wafer and a 
wafer holder during immobilization of a 
semiconductor wafer into the base 
material of a wafer holder. Furthermore, 
this ingredient must have sufficient 
flexibility which a base material deforms 
flexibly, when the uneven field of a 
semiconductor wafer is turned on the 
surface of a base material, and is placed 
and it fixes to a wafer holder, without 
transforming a semiconductor wafer the 
ingredient of a base material - the Shore 
A degree of hardness - fi^m 5 up to 99 - 
desirable -* 60 to 92 - and the things 
from 80 to 90 are especially preferably 
good. Furthermore, before using a wafer 
holder, it is desirable that grinding of the 
front face of a base material is carried out, 
and the front face is a flat surface as 
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much as possible by that cause. As for the 
base material of a wafer holder, what 
consists of the elastic organic material 
which has porous structure preferably is 
good. Especially, ingredients, such as 
polyurethane, are desirable. A base 
material may be laid for example, on a 
wafer holder, or may be sized. When the 
semiconductor wafer is being fibced by 
vacuum suction on the wafer holder, it is 
convenient by making a hole in two or 
more parts to arrange beforehand the 
base material which has a suction path. 
[0008] Moreover, this invention relates to 
the operation of a wafer holder. This 
approach is the approach of the inside of 
grinding fixing a semiconductor wafer to 
the wafer holder which has a flexible base 
material for the 1st field, and fixing the 
2nd field to the wafer holder which has a 
base material hard the inside of grinding. 
[0009] When a base material carries an 
imeven semiconductor wafer side on the 
surface of a base material in relation to 
this invention, it fixes on a wafer holder 
and a semiconductor wafer deforms 
elastically, it is expressed saying "It is 
hard." Said base material consists of an 
inorganic ingredient, especially inoi^anic 
ceramic material. Such a Shore A degree 
of hardness of an ingredient has a 
desirable thing exceeding 99.5. 
[0010] 

[Embodiment of the Invention] This 
invention and its advantage are 
explained in more detail, referring to 



drawing. Drawing 2 expresses 
diagrammatically the condition of using 
the standard wafer holder which has a 
hard base material into the grinding of 
both sides of a semiconductor wafer. 
Drawing 1 expresses with the same 
graph the condition that grinding of the 
semiconductor wafer is carried out 
according to this invention. 
[0011] Drawing 2 is referred to first. The 
condition in the grinding of the field of 
the semiconductor wafer currently 
illustrated explains the advanced 
technology. If a field is not a flat surface, 
either, the semiconductor wafer 1 cut 
from the crystal is not mutually parallel, 
either, so that it can guess firom drawing 
2 (a). The field has the boom-hoisting 
configuration, the thickness of a wafer is 
crossed to the whole diameter of a wafer, 
and dispersion has it. Henceforth, one 
side of a semiconductor wafer is called a 
front face 2, and the opposite field is 
called a rear face 5. When a 
semiconductor wafer 1 is placed on the 
hard base material 4 of the wafer 
receptacle 3, for example, it fixes there by 
vacuum suction etc. ( drawing 2 (b)), the 
uneven rear face 5 of a semiconductor 
wafer is forced on a base material 4. In 
this process, the semiconductor wafer is 
elastic and suits exactly on the surface of 
a base material. The uneven field where 
the rear face rose and fell becomes 
smooth partially, and the width of face 
becomes narrow partially. The width of 
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face of boom hoisting on the front face of 
the semiconductor wafer which the 
particle located between a base material 
and a semiconductor wafer makes 
transform a wafer, consequently is 
located reversely [ of a particle ] becomes 
large locally If a fixed value with the 
compressive force generated from a 
particle is exceeded, since an ingredient 
is missing in the part, the footprint of ** 
will be made. This condition may occur in 
both under activity which rounds the 
edge of a semiconductor wafer the iaside 
of the grinding of the field of a 
semiconductor wafer. 
[0012] If grinding of the front face of a 
semiconductor wafer is carried out, a field 
flat to be sure will be done in the 
beginning. However, shortly after 
removing immobilization of a 
semiconductor wafer after that, boom 
hoisting will be regained, and the 
semiconductor wafer 1 which deformed 
elastically loosens ( drawing 2 (c)). In a 
subsequent grinding operation, the front 
face 2 of a semiconductor wafer is fixed on 
the hard base material 4 of the wafer 
holder 3, and grinding of the rear face 5 of 
a semiconductor wafer is carried out. 
Boom hoisting of a front face is not 
completely removed, although mitigated 
by the Ist grinding operation. Therefore, 
a semiconductor wafer will deform 
elastically again, shortly after a front face 
2 is fixed to the base material 4 of the 
wafer holder 3 ( drawing 2 (d)). Although 



a semiconductor wafer 1 has desired 
parallelism when immobihzation of a 
semiconductor wafer is removed after 
carrying out grinding of the rear face, 
large boom hoisting which is not 
desirable still remains ( drawing 2 (e)). 
[0013] If a particle is between a 
semiconductor wafer and a wafer holder 
and the semiconductor wafer is locally 
transformed into the grinding of a 
semiconductor wafer, only the part will 
carry out grinding of many ingredients 
too much, and an impression (dimple) 
will be generated by the field of a 
semiconductor wafer (not shown). 
[0014] Although it is called a front face 
the let field and henceforth, when 
carrying out grinding of the according 
to the approach by this invention, a 
semiconductor wafer is fixed on the wafer 
holder which has a flexible base material. 
This shows drawing 1 . Both sides of the 
semiconductor wafer 1 which was cut and 
was obtained from the crystal are not 
parallel to each other instead of a flat 
surface ( drawing 1 (a)). Since a 
semiconductor wafer will become dirty 
simply from a particle during the activity 
which rounds the inside of grinding, and 
a edge, it does not make the footprint or 
crater of **. The semiconductor wafer cut 
by the wire saw which became dirty 
severely should just also remove dirt 
roughly before grinding. If the component 
of the liquid flushes sawing suspension to 
the extent removed in process, it is 
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enough for it. If the particle by which 
after washing of a wafer remains between 
the semiconductor wafer and the base 
material fixes a semiconductor wafer 1 to 
the wafer holder 3, without transforming 
said semiconductor wafer, it will be 
pushed in into the flexible base material 
6. Similarly, as for the uneven field of the 
rear face 5 of a semiconductor wafer, the 
inside of the grinding of a front face 2 is 
also accepted by the base material 
( drawing 1 (b)). 

[0015] For example, a flexible base 
material is sized on the conventional 
wafer holder, or is placed on it The 
conventional wafer holder may be used by 
tran^sing a hard base material to a soft 
base material. In order to machine a 
semiconductor wafer, before a wafer 
holder is used for the soft base material 
on a wafer holder, it is desirable to carry 
out grinding of the front face once at least, 
and to make a field into homogeneity. 
Moreover, it is desirable to use a brush, 
whenever machining of each wafer 
finishes, and to clean a particle from a 
flexible base material. Furthermore, 
preferably, it is in the condition which 
placed the semiconductor wafer on the 
wafer holder, and it is desirable to clean 
the front face which carried out grinding 
by the grinding inside of a plane, and to 
remove a particle. 

[0016] In order for the semiconductor 
wafer fixed on the wafer holder not to 
deform elastically, as a result of 



performing the Ist grinding operation, a 
fiat front face remains in the condition as 
it is, even after removing a semiconductor 
wafer 1 from a wafer holder < drawing 1 
R> 1 (c)). Furthermore, in this invention, 
in case grinding of the rear face 5 of a 
semiconductor wafer is carried out, the 
wafer receptacle 3 which has the hard 
base material 4 is used. Therefore, the 
semiconductor wafer which carried out 
grinding of one side is fixed to inside-out, 
and the front face 2 which grinding is 
already carried out and is flat is fixed on 
the wafer holder 3. Since it is the datiun 
level where a front face is flat, a 
semiconductor wafer does not deform 
elastically any longer in this condition. As 
a result of using the wafer holder 3 which 
has the hard base material 4, grinding of 
the rear face 6 of a semiconductor wafer 
can be carried out to said datum level in a 
high precision in parallel ( drawing 1 (d)). 
While the semiconductor wafer had 
placed on the wafer holder, the ingredient 
polished by this activity is the grinding 
inside of a plane, and can be rinsed. A 
semiconductor wafer 1 can hold the flat 
and parallel grinding side, even after 
being removed from a wafer holder 
( drawing 1 (e)). 

[0017] The edge of a semiconductor wafer 
can attach a radius of circle also later, 
before carrying out grinding of both sides, 
before grinding of both sides is carried 
out a edge a radius of circle * 
attaching - a result - sawing •* 
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depending • dirt • remaining • **** - a 
case a seniiconductor wafer - since it 
must fix on the wafer holder to which the 
flexible base material was attached so 
that the footprint of ** may not be formed. 
In order to round a edge, as for the 
semiconductor wafer from which grinding 
of both sides was ahready carried out» and 
dirt was removed on the other hand, it is 
desirable to fix on the wafer holder which 
has a hard base material. 
[00181 Moreover, grinding of one side of a 
semiconductor wafer can be carried out at 
two processes which use two different 
grinding tools (2 shaft grinding method). 
The 1st process is the coarse-mesh 
grinding of a field, and the 2nd process is 
details grinding. In order to enable it to 
use this invention also for this approach, 
the approach of giving coarse-mesh 
grinding to both sides of a semiconductor 
wafer, and then giving details grinding 
first is proposed. The inside of 
double-sided coarse mesh grinding fixes a 
semiconductor wafer on the wafer holder 
which has a flexible base material. 
Moreover, the inside of double-sided 
details grinding fixes a semiconductor 
wafer on the wafer holder which has a 
hard base material. 

[0019] The semiconductor wafer which 
machined a edge and both sides according 
to this invention receives the ingredient 
removal processing for making the front 
face smooth further. This can consist of 
etching and polishing of a semiconductor 



wafer, and an etching process can also be 
skipped as an option. A polishing process 
may consist of one side polishing which 
polishes only both sides or one side of a 
semiconductor wafer, or double-sided 
polishing. 

[0020] Example^ The diameter tested the 
effectiveness of this approach with the 
silicon wafer which is 200mm. Sawing 
by -wire saw which chose the following 
manufacture procedures in relation to 
this Activity which rounds a 
washing-edge on the back by the grinding 
(wafer holder use which has hard base 
materiaD'grinding inside of a plane on 
the front rear face of washing-by the 
grinding (wafer holder use which has 
flexible base materiaD-grinding inside of 
a plane of the rough front face of washing 
- (wafer holder use which has a hard base 
material) 

[0021] For the comparison, it is the same 
manufacture procedujre about a wafer, 
however manufactured by performing 
front grinding on the wafer holder which 
has a hard base material. After 
performing etching and both-sides 
polishing processing of all silicon wafers 
furthermore, optical inspection was 
conducted using the "one way mirror." 
Inspection showed that it is clearly few in 
the uneven field where the direction at 
the time of processing a semiconductor 
wafer according to this invention was 
generated during sawing. Moreover, it 
turned out that the effect to a processing 



8 



JPll-010532 



result with an adhering particle bad 
although it is dirty from the particle so 
that the semiconductor wafer from which 
dirt was removed roughly is visible to an 
eye if a semiconductor wafer is processed 
according to this invention as a result of 
inspection does not give. 
[0022] Hereafter, the desirable operation 
gestalten of this invention are 
enumerated. 

(1) The wafer holder which is a wafer 
holder (chuck) which has a base material 
for fixing a semiconductor wafer in 
grinding, and is characterized by a base 
material consisting of a flexible 
ingredient. 

Cd A wafer holder given in the above (1) 
characterized by the Shore A degree of 
hardness of a base material being 5 to 99. 

(3) The above (1) characterized by a base 
material consisting of polyurethane, or a 
wafer holder given in (2). 

(4) A wafer holder given in the above (l) 
thru/or any 1 term of (3) characterized by 
carrying out grinding of the front face of a 
base material to the flat surface. 

(5) In the condition of having fixed on the 
base material of a wafer holder, a 
semiconductor wafer By cutting a 
semiconductor wafer from a single crystal 
and carrying out grinding of both sides 
and the edge of a semiconductor wafer In 
the approach of manufacturing the 
semiconductor wafer with which grinding 
of both sides was evenly carried out, and 
the radius of circle stuck to the edge a 



semiconductor wafer the inside of the 
grinding of the 1st field It is the approach 
characterized by fixing on the wafer 
holder which has a flexible base material* 
and the inside of grinding fixing the 2nd 
field on the wafer holder which has a 
hard base material. 

(6) It is an approach given in the above 

(6) which rounds the edge of a 
semiconductor wafer and is first 
characterized by Rydng a semiconductor 
wafer during the activity on the wafer 
holder which has a soft base material 
after cutting a semiconductor wafer from 
a crystal. 

(7) It is an approach given in the above 
(5) characterized by fixing on the wafer 
holder which has a hard base material 
while carrying out grinding of both sides 
of a semi-conductor first, then rounding 
the edge of a semi-conductor and having 
rounded the edge, after cutting a 
semiconductor wafer from a crystal. 

(8) An approach given in the above (5) 
thru/or any 1 term of (7) including the 
process which removes dirt roughly 
[ after cutting a semiconductor wafer 
from a crystal]. 

(9) An approach given in the above (5) 
thru/or any 1 term of (8) which carries 
out grinding of both sides of a 
semiconductor wafer, and is 
characterized by performing etching and 
poUshing after rounding a edge. 

(10) An approach given in the above (5) 
thru/or any 1 term of (8) which carries 
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out grinding of both sides of a 
semiconductor wafer, and is 
characterized by polishing after rounding 
a edge. 

(11) By cutting a semiconductor wafer 
from a single crystal, fixing said 
semiconductor wafer on the base material 
of a wafer holderi and carrying out 
grinding of both sides and the edge of 
said semiconductor wafer Grinding of 
both sides is carried out to a flat surface, 
and double -sided grinding consists of 
coarse-mesh grinding and details 
grinding in the approach of 
manufacturing the semiconductor wafer 
with which the radius of circle stuck to 
the edge. A semiconductor wafer in 
double*8ided coarse-mesh grinding The 
approach characterized by fixing on the 
wafer holder which has a flexible base 
material, and fixing on the wafer holder 
which has a hard base material in 
double-sided details grinding. 
[0023] 

[Effect of the Invention] The activity 
which rounds grinding and a edge can be 
done without carrying out special efforts 
according to this invention, even if dirty 
in the semiconductor wafer so that 
removal of the dirt is [ even if] rough and 
the front face is still visible to an eye as 
explained above. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the sectional view 
showing down stream processing of a 
semiconductor wafer according to this 
invention. 

[Drawing 2l It is the sectional view 
showing down stream processing of a 
semiconductor wafer according to a 
conventional method. 
[Description of Notations] 

1 Semiconductor Wafer 

2 Front Face 

3 Wafer Receptacle 

4 Hard Base Material 

5 Rear Face 

6 Flexible Base Material 



[IVanslation done.] 
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■C V ^ 5 4^1® «r 13 » la L /!: t <0 -e 5 . 
(0 0 1 11 Si*ia2iJr#fi8-t-5, iaS%$ixTt^5¥» 

fccOtrfcS, 132 (a) !6-t5iiffl-e#5J:5lc. 

1 Sr 1? 31— u-fey ^' /I' 3 ©Hi ^^1$*4 Oiled 
(0 2 (b) ) , x-''^0^«d-<i«ffi5»±. 



4 

too 1 21 ¥^m»^:'^--'^<omfSi:mi-i-iks »» 

(BI2 (c) ) . -toftcWBUXS-ett, iNI»:?x- 

|gl(0«f8iJiaicJ:o-C««SJtTrtv^5;^, 

» jC(i«tD8S!A»ixTl/^'iV^ ?^oT. if^mV^^ ^^--'^ti^ 
flftffi 2 x-/N7^>'V^r 3 ©5t«f«:4 \z&m^i^Zt-r 
<'lc, (BI2 (d) ) . affiSrW 

:*:tv-fi«A5tsjKi U-C«5 (02 (e) ) . 

(0 0 131 !m»^^-^^<omm'piz. n^»!i^m» 

S:WJUi-#TUti<\ i|£3>flc<^x-/>©ai»c:<lf* 

(0 0 141 *«W^cJ:5*^!felwJ:^^^^, «l©ffi, 

Srl9F»Ji-5»^l±. i»i»flsi?x-/N«r 
36«c<t3E»»t*i-5!?x-/>*A'^r±KB}&i-5. :i 
till. iailOTUTt/^5, «Sd»?>WfiiJ fC#fc¥»fl£ 

V^)ilr^ (01 (a) ) . if3>*!?x-/Ntt. Wfid*-^ 

i^fcl7'<'•1r-y-■e«BIJ$^vfc^|t*«^^'xw^-ct. 9F 
(DfllfigSlRiS^rwiSctJicKiijixigafl-. ©3?lt 
3H|:i^x-yNtS»<*:oWI-«oTV^5ta^tt. 

i^xwNi*, l(rEJ|i»W!>xwN*«}i^-f5ri<t 

t>. i|i««:^'x-/>oSffiS©^«&->5tffi«tt, 
^wJ:o■CSltAite>^^^> (01 (b) ) . 

(0 0 15] mati. fkWi^i^mt. tiejti©e'x--'N 
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S 

ilFffiSrlS^U. tt^--Sr«!5»< riAS^tLl^ w 
[00 161 e'xWN^/l.^JiJcB^L.fciii^i*-?*- 

1 (c) ) o $e>ic, ^jgwcfei^-ctt. 

^^o»iE5S:W»J-r5l«^c, Hl^^»i*:4 SrWi-Sl?* 
/i:oTV^5IWaD2'Srl?ai-/>*/i.^r3J:|ca]g^5. 

asi^tlS-cwfiij-t-srtis-e^s (lai (d) ) . zo 

mi (e)') o 

1 0 01 7 1 iNI«s<?x-/N©»«tt. Sffi«rWiMi-5 » 

[00 181 tfcx ^j^»»l>x-/N©M-ffili. ZOOS 

BiJ-e. ^2<oilii4, iWeWfi'J-eijio r©:^ttict>* 
/N^ilffitraiflFfiiJSrffiL,, a «F8iJSr!6^:^jfeSr 

[0 0 191 m.ntmmt. ^^mzv^-^ximmxL 
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[00201 W : *:^)5fe<Ojb*4-v iE2i5 200 mm© 
5«:«ii^)(fiS^a^^£: !7-f-yy-KJ:5o::§lt-*i 

[0 02 11 H:«®fc», ^'x-^N'Sr, l^l^Kig^JB 
■C. flfrfl5©W»J»±. Ht^^#»S:#-t-5^'*- 

1 0 0 2 2 1 EtT, *«W©»S UV^II«}^lfilSr?J*-*- 

(1) flffiiJtK. ¥»«ci>xwsSrBS-r5fc»©3E» 

(2) X##©v'3 7A«S*5 5*»t,9 9-c*>5C:i:S: 

±E (1) k:e«©>>x-/^*/^^^, 

(3) 5E**«cA5jK!)>>u^:^;4»e>j«5ri:Sr!|$«ti- 
5. ±E (1) XII (2) Jcie«©i'x-/>*/w^. 

(4) 3t»#©iliiiS¥iilc«F»J*it-CV^5Ci*:fl*« 
its. ±IE (1) (3) ©t>TH*»-Jltffi«© 

(5) i|£3H*<>x-yNSr'>x->'N*>'W^^©^i$«:±i;:@ 

g|«c^/x-/>©i5iiii»SSr5IFfiiJ-t-5rilcj;t). WSi 
is^fflJcSFfiiJSiv, »SiJl::A*^i5f+i^fci|i«*^>xw> 
^r9lji-^5:^^Sfelc^J^^T. Jit»{*!J'x-/NSr, lli©ffi 

B2©ESrWfi'Jtli. @v^i:}$fltSr?ri-5i>x 

(6) »ft;>»P>iN»«E^?x-y>Sr^iiijLy!:ftlr, *-f, 
iJii»{^i>x-/N©|StSBIcA^lr<=tJt. ■€:©<^l!l«»'tt, ^ 

X Sr* ^ A>i X 
±lcBS-r-5^iSr«ai:i-5. ±3E (5) tCgB«©:fr 
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/N*/i'^^±(cHSi-5;it«:Wai-J-«, ±E (5) ic 

(8) i}i«flc'?^-/NS:, iKSA»^«)fiiJLfc«tC*J*i^r 
of±lc:^ti=fe»*-t-5lS«:^tf. ±E (5) 75S 

(7) ©V^-fil<*>-gUCIE«©*ife. 

(9) ^}ti»»-?^-/N(OifffiS:WfiiJL, »a!fc^i;?»iSrf+ lo 

±E (5) 75$ (8) (OV^-f*uA»-«K:IE«©m 

(10) ^mi^^=^-^^<ommimmL. »mz%fy^ 
mfitmizmm^zzi:i:mmt-ti, ±iB (s) nm 

(11) *fe**»e>*3i*e'*-/N*«i»ju. tm^m 

3: iaiffi i »a SrWBiJ-r 5 r t J: ») . 
[Bll] 



(0023] 

[021 t¥*acictt5iMi*»x-^>oftaiasr?ri- 

1 i|£»«c5»,-/N 

2 ^ffi 

3 '^x.—J^l'-bZf^^/U 

5 SiB 

6 l6tt*3E«r* 

[H2] 




t$lllV11-10S32 



(6) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



